CRITICAL ITEMS8 LIBT PROJEGI: SRMS (-5 MCIU INSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
it Dl TP ASS'Y umtﬂtmﬁl!—lta: TOR ROOULE AsS'y PR STTAOETZIE ———  SHEET: 1
FHEA FHEA RAME, QIY, 4 FAILURE NODE FATLURE EFFECT HDWR / FUNC. RATIOHALE FOR ACCEPTARCE
REF. REV. oRawlnG REF. AND oN 2/1n
DESIGNAT[ON CAUSE END 1TEM CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
4055 0 HOTOR DC MOOE LOSS OF ABILITY DESIGN FEATURES
BRUSHLESS LO5S OF TO DRIVE JOINT [ - oiiolold
orr-6 DRIVE 1N PRINE DR
51140Cc121-1 TOROUE . BACKUP MODES. THE JOINT MOTOR IS A MAJOR BOUGHT-OUT-PART WHICH 1S SUPPL IED
SPA FUSE @Y SPERRY CORPORATION, AEROSPACE AKD MARINE GROUP AND MEETS OR
CAUSE(S): WILL BLOW. EXCEEDS THE REQUIREMENTS OF SPECIFICATION SPAR-SG.388.
(1) MOTOR AUTOBRAKES ARE
WINDINGS APPLIED. ARM THE MOTOR COMPRISES:-
SHOATED . COMES 1O REST.
+ LOSS OF A MULTIPOLE ROTOR BUILT WITH “RARE EARTH" PERMANENT MAGHETS.
COMPUTER
SUPPORTED A WOURD STATOR, COMSISTING OF 4B COILS WOUND [N GROUPS OF 154.
HODES THE 3 GROUPS ARE SYMHETRICALLY ARRANGED AND [NSERTED 1N 48
IF BACKUP RADIAL SLOTS [N A LAMINATED STEEL CORE. THE EWDS OF THE 3 COIL
SELECTED BDA GROUPS ARE JOINED AND COWNECFED TO TEFLOM INSULATED LEAD WIRES
rugs g;ui Elm. TO FORH THE COMVEWTIOWAL “DELTA" CONF IGURATION.
10 L
HODES THE MINDING FEATURES THAT HELP PREVENT SHORT OR OPEN CIRCULTS
LOSS OF LIMPLING ARE: -
DURING END
EFFECTOR - INSULATION IS 1O CLASS 185 (W)
CAPTURE. = WIRE USED IN HEAVY ML MAGNET WIRE.
- €OILS ARE BAKED 70 STRESS RELIEVE COPPER AND INSULATION.
- SLOTS HAVE POLYWIDE LINER.
- END WINDINGS ARE EMCLOSED IN FIBREGLASS COVERS.
* WINDING IS VACUUM IMPREGMATED USING 100X SOLID EPOKY, THIS
INPARES GOOD THERMAL AND MECHANICAL PERFORMANCE.
WORST CASE
LOSS OF ALL
MODES .
FREE JOINT.
CREW AC1ION
REQUIRED.
AUTO BRAKES .
REDUNDANT PAINS
REMAINING
1) AUTOBRAKES
(10 SAFE THE
SYSTEH)
2) JETTISON (10
SECURE
DRBITER).
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CRITICAL ITEMS8 LIBT PROJECT:; SAMS

<5 MCIU INSTALLED) SYSTEM: MECHANICAL ARM SUBSYs
F: ROTOR RGDOLE UEN- 1404114 4 1 S

pugulpm ol guipeppunprhepeimppanpt ASS'Y NOH ASS*Y P/
FHEA FHEA RAME, QTT, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pRavinG aée. AND oM 2/18
DESIGHAS ION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4055 0 HOI10R DC WODE : LGSS OF ABILITY ACCEPYANCE TESTS
BRUSHLESS LOSS Of T0 DRIVE JOINY | -oooallllllT
arY-4 DRIVE tN PRINE OR THE JOINTS MOIOR MODULE ASSEMBLY CONSIST OF THE BRAKE
S1140C121-1 TOROUE SACKUP MODES. ASSENBLY, MOTOR ASSEMBLY, TACHOMETER , COMM. SCANMER AWD SCU
SPA FUSE ALL OF WHICH ARE EXPOSED [0 AM ACCEPTANCE TEST BY THE VENDOA
CAUSE(S): WILL BLOW. PRIOR 10 ACCEPTANCE BY SPAR. THE WOTOR MODULE ASSEMBLY 1S
(1) MOTOR AUIDBRAKES ARE SUBJECTED 10 THE FOLLOMING ACCEPTANCE ENVIRONMENT:
WINDINGS APPLIED. ARM
SHORTED. Egngsn:o REST. C VIBRATION: 1EVEL AND DURATION - REFERENCE TABLE 8
5
COMPUTER O THERMAL VACUUM: +85 DEGREES C TO -25 DEGREES C (1.5
%Egmo CYCLES) 1 X 10%*S TORR .
IF BACKUP THE MOTOR HWODULE (S [NSTALLED [N THE JOINTS ASSEMBLY AND AGATM
SELECTED DA IS ENPOSED TO AKOSHER ACCEPTANCE TEST, WHICH INCLUDES
FUSE WILL BLOW. VIBRATEON AND THERMAL VACUUM OF THE SAME APPROXIMATE LEVEL AMD
LOSS OF ALL DURATIOM.
HODES .
LOSS OF LIMPING QUALIFICATION TESTS
DURING END | seeereccnnacaaaiial
EFFECTOR A TYPICAL MOTOR MODULE ASSEMBLY WAS TOTALLY QUALIFIED BY SPAR
CAPTURE . FOR THE LISTED BELOW ENVIRONMENTS. FURTHER, THE BRAKE
ASSENBLY, MOTOR ASSEWBLY, TACHOMEIER AND COMM. SCANNER, ARE
SUBJECTED 1O SOME DEGREE OF QUALIFICATION TESTING BY THE
VENDOR. THE MOTOR MODULE TESTS:
O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
WORST CASE O THERMAL VACUUM: +96 DEGREE C TO -3 DEGREE € (8 CYCLES)
---------- 1 X 10%*8 TORR
LOSS OF ALL
MODES . SHOCK: 206/1t MS - 3 AXES (6 DIRECTIONS)
FREE JOINT,
::eu ACTION KUMIDITY: TESTED IN SHOULDER JOIMT HUMIDITY TEST
QUIRED.
AUTO BRAKES. ENC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (JESTS CSO1,
CS02, CS0S, CEOV, REOZ(N/E), RSO3, RSO4)
REDUNDANT PATHS
REMAINING
--------------- FLIGHT CHECKOUT
t) AuTOBAAKES | 00 ----..cillll
(10 SAFE THE PDAS OPS CHECKLIST (ALL VEHICLES) JSC 16987
SYSTEM)
2) JETTISON (10
SECURE
ORBITER).
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CRITICAL ITEMB LIST

PROJECT: SRMS E-S NCIY !HSTMI.ED)
: LE

SYSTEW: MECHAMICAL ARM SUBSYSIEM
W:STIS0ETZIE —

s e — - ASS'Y NOM ASS'y P/R: SHEET: 3
FHEA FHEA NAME, QTY_ & FAILURE WODE FAILURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTAMCE
REF . REV. oravlnG afr, AND o 2/1R
DESIGNATIDN CAUSE END TTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
055 0 MOTOR DC HODE : LOSS OF ABILITY QA/ INSPECT IONS
BRUSHLESS LOSS OF T0 DRIVE Joint | -atailllll
aTY-4 ORIVE IN PRIWE OR
51140C121-1 TOROUE . BACKUP MODES. UNITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
SPA FUSE TESTED TO SPAR DRAMINGS AND SPECIF ICATIONS UNDER DOCUKENTED
CAUSE(S): WILL BLOW. QUALITY COMTROLS. THESE CONTAOLS ARE EXERCISED THROUGHOUT
(1) WOIOR AUTDBRAKES ARE DESIGN PROCUREMENT  PLAKMING, PROCESSING, FABRICATION,
VINDINGS APPLIED. ARM ASSEMBLY QUALIFICAF 0N AND ACCEPTANCE TESTING. MANDATORY
SHORTED . COMES 10 REST. INSPECTION POINTS ARE EMPLOYED AS APPROPRIATE AT VARIOUS
LOSS Of LEVELS OF ASSEMBLY AND TEST. SPAR/GOVERNMENT SOURCE INSPECTION
COMPUTER IS ENVOKED ON THE SUPPLIER.
SUPPORTED
MODES. WIRE IS PROCURED 1O SPECIFICATION MIL-W-22759 OR MIL-W-8138)
1F BACKUP AND IMSPECVED AWD IESTED 10 WASA JSCMBOBO STAMDARD NUMBER §5A.
SELECTED BDA
FUSE WILL BLOW, RECELVING INSPECTION VERIFIES THAT THE HAROMARE RECEIVED IS AS
L0SS OF ALL IDEMTIFIED 1N THE PROCUREMENT DOCUMENTS, THAT NO DAMAGE HAS
HODES. OCCURRED DURING SHIPMEWT, ANO THAT APPROPRIATE DATA HAS BEEN
LOSS OF LINPING RECEIVED WHICH PROVIDES ADEQUATE TRACEABILITY INFORMATION AND
DURING END IDENTIFIES ACCEPTABLE PARTS.
EFFECTOR
CAPIURE, PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTEONS [NCLUDE,
MAGNEY WIRE 1S PROCURED 10 MIL-W-5B3 AND CHECKED Al INCOMING
INSPECEION PER FEDERAL SIANDARD J-M-1177 WHICH IWCLUDES
DIELECEIC, PIN HOLES, BUBBLES, BLISTERS, AND CRACKS IN THE
WORST CASE ENSULAT 10K,
LOSS OF ALL ALL SOLDERING IS ACCOMPLISHED BY OPERATORS, WHO ARE
MOOES . TRAINED AND CERTIFIED TO NASA RHBS5300.4(3A} STANDARD, As
FREE JOINT. HOOIFIED BY JSC 0BBO0A.
CREW ACTION
REQUIRED. UNLTS ARE INSPECTED TO IHE APPLICABLE SPAR INSPECTION TEST
AUTO BRAKES. PROCEDURE (1TP). INSPECTIONS INCLUDE, CLEANL INESS USING UV.,
GENERAL WORKMANSHIP, DIMENSIONAL, IDENTIFICATION, LEAD
REDUNDANT PATHS CONFIGURATION, CONTINUTSTY CHECK'EtC.
REMAINING
--------------- INTEGRATION OF UNIT TG MOTOR MODULE - [NSPECTIONS TNCLUOE
1) AUTOBRAKES GROUNDING CHECKS, COWNECTOR FOR BENT PINS, VISUAL,
(10 SAFE THE CLEANLINESS, INTERCOWNECT WIRING ETC.
SYSTER)
2) JETTISON (10 PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUBIT OF
SECURE LOWER TIER INSPECTION COMPLETION, AS BUILT CONFIGURASION
ORBITER}. VERIFICATION 10 AS DESIGN ETC., (MARDATORY INSPECTION POINF}.
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSONMEL TEST DOCUMENTS, TEST EQUIPHENT CAL IBRATION,
VALIDATION STAfUS AND HARDMARE CONFIGURATION IS COMVENED BY
QUALITY ASSURANCE IN COMJUNCTION WITH ENGINEERING .
RELTABILIYY  CONFIGURATION CONTROL SUPPLIER AS l#PLIE&GLE .
AND THE GOVEWMENT REPRESENTATIVE, PRIOR 10 THE START OF AN EYI
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION). r, -
ACCEPTANCE TESTING (ATP) INCLUGES, AMBIENWT VIBRATION
AND THERMAL -VAC TESTING, {SPAR/GOVERNMENT ﬁEP. - MAWDATDRY
INSPECTION POINT)
- o o
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CRITICAL ITEMS8 LIST

PROJECT: SRMS -S WCEU JWSTALLED)
Eﬂ![ll[‘lﬁ! T ROTOR ROBOLE

SYSTEM: MECHAWICAL ARM SUBSYSTEM
STy e ——

ool g ASS'Y NOM Assty PN SHEER: &
[ Fuen fNEA | wWAME, aTy, & FAILURE MOGE FAILURE EFFECT HOWR / FUNC, AATFOWALE FOR ACCEPTANCE
REF. REV. pRAVING REF. AND N 2/1r
DESI GNATION CAUSE END LIEW CRITICALBEY SCREENS: A-PASS, B-PASS, C-PASS
4055 0 HOTOR OC HOOE : LOSS OF ABILITY INTEGRATION OF UNIT 10 JOINI SRU - IWSPECTIONS INCLUDE
BRUSHLESS LOSS OF 10 DRIVE JOENT GROUNDING CHECKS, CONHECTORS FOR BENT OR PUSHBACK
ary-6 DREVE IN PRIME OR CONTACTS, VISUAL. CLEANLINESS, INTERCONMECT MIRING AND
S1440C121-1 TOROUE. BACKUP MODES. POMER UP TEST 10' THE APPROPRIALE JOINT INSPECTLON TEST
SPA FUSE PROCEDURE (11P) EIC.
CAUSE(S): WILL BLOW, )
(1) noToR AUTDBRAKES ARE JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, [MCLUDES AN
VINDENGS APPLIED. ARM MDET OF LOVER FIER INSPECTION COMPLETION, AS BUILT
SHORVED . COHES 10 REST. COMFIGURATION VERIFICATION 10 AS DESIGH EfcC.
CONPUTER JOINT LEVEL ACCEPTANCE TESIING (ATP) INCLUDES AMBINET,
SUPPORTED VIBRATION AWD THERMAL-VAC 1ESTING. .
NODES. (SPAR/GOVERNMEWT REP. - MANDATORY INSPECTION POINT).
Cxup
SELECTED 80A SRNS SYSTEWS INTEGRATION, THE [NTEGRATION OF MECHANICAL ARM
FUSE WELL BLOW. SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPHENT TO FORM THE SRMS.
LOSS CF ALL INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
NODES , INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTTNG,
LOsS OF LinpING INTERFACE CONNECTORS FOR BENF OR PUSH BACK CONIACTS EIC.
URING END
EFFECTOR SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
CAPTURE. PERFORMANCE IESY. (SPAR/GOVERNNEN REP. - WAKDATORY INSPECTION
OINT)
MORST CASE
LOSS OF ALL
HOOES .,
FREE JOINT.
CREW ACHION
AEQUIRED.
AUTO BRAKES.
REDUNDANT PATHS
RERAINING
1) AUTOBRAKES
(TO SAFE THE
SYSTEN)
2) JEVTESOR (10
SECURE
ORE1TER).
3
‘ i
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CRITICAL ITEMB LIBT

ASS'Y NOWM|

PROJECT: SRMS E-S HCIU Insmhgn)

ASS'Y

SYSTEM: MECHANICAL ARM SUBSYSTEM
PR STTATETZNE

SHEET: b

FHEA
REF.

FHMEA
REV.

HAME  OFY &
pRaulNG RéF,
DESTGWAT ION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
ON
EMD JTEM

HOWR J FUNC.
/1R

CRITICALITY SCREENS:

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

4055

HOTOR DC
BRUSHLESS

ary-é
51140ct21-1

WOOE :
LOSS OF
DRIVE
TORQUE .

CAUSE(S):

SHORIED.

LOSS OF ABILIYY
1O DRIVE JOINE
IN PRINE OR
SACKUP MODES.
SPA FUSE

WILL BLOM,
AUTOBRAKES ARE
APPLIED. ARM
COMES TO REST.
LOSS OF
COMPUTER

SELECTED BDA
FUSE WILL BLOW.
LOSS OF ALL
MODES

LDSS OF LIMPING
DURING END
EFFECTOR
CAPTURE.

WORST CASE

LOSS OF ALL
MOOE S

FREE JOINT.
CREM ACTION
REQUIRED.

AUTO BRAKES.

REDUNDANT PATHS
REMAINING

1) AUTOBRAKES
(10 SAFE THE
SYSTEM)

2) JETIISON {70
SECURE
ORBITER).
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CRITICAL ITEMB LIBT PROJECT: SRMS E-s NCIU insmlﬂu SYSTEM: MECHANICAL ARM SUBSYSIEM
- o e o ASS'Y HOM : 4 Ass'y psH: STIAOETZVE SHEET: [y
FHEA FNEA NAME, QTY_ & FAILURE MODE FAILURE EFFECY HDMR / FUNC. RAVIONALE FOR ACCEPTANCE
REF. REV. pravinG aEF. AND oM 2R
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4055 0 HOTOR DC NODE : LOSS OF ABILITY OPERATIONAL EFFECIS
BRUSHLESS LOSS OF 10 DRIVE JOINT | = ==emesrmeecancaen
o17-4 DRIVE IN PRIME OR
511401211 TORQUE . BACKUP MODES. ARM DOES NOT RESPOND YO COMMANDS. NO DRIVE MODES AVAILABLE
SPA FUSE FOR FAILED JOINT.
CAUSE(S): WILL BLOW.
(1) MOTOR AUTOBRAKES ARE
WINDINGS APPLIED. ARM CREW ACTION
SHORTED. COMES TO REST. | = ----o------
LOSS OF USE SINGLE MODE TO POSITION OTHER JOINTS FOR STOM OR JETTISON.
COMPUTER
SUPPORTED .
MNODES. CAEW TRAINING
1FBACKUP ] cemeneeeese--
SELECTED BDA THE CREV WILL BE TRAINED TO ALWAYS OBSERVE
FUSE WILL BLOW. WHETHER THE ARM LS RESPOMOING PROPERLY 10 COMHANDS.
LOSS OF ALL
MODES .
LOSS OF LINPING MISSION CONSTRAINT
DURING EWD | 0 ceeeeeeeememe-ee-s
EFFECTOR
CAPTURE . CREW SHOULD BE TRAIWED 10 OPERATE UNDER VERNIER RATES WITHIN
10 #7 OF STRUCTURE. AUTO TRAJECTORIES MUST BE DESIGNED 10 COME
NO CLOSER THAN 5 FT FROM STRUCTURE. THE OPERATOR MUST BE ABLE
YO DETECT THAT THE ARM 1S RESPOMDING PROPERLY TO COMMANDS VIA
WIKDOW AND/OR CCTV VIEWS DURING ALL ARM OPERATIONS.
ARM SHOULD NOT BE MAMEUVERED TO POSITION WHERE JETTUSOM CARNOT
BE SAFETY PERFORMED.
WORST CASE
LOSS OF ALL
MODES.
FREE JOINT.
CREW ACTION OMRSD OFFLINE
REQUIRED. | --eeeeeeeeee-
AUTO BRAKES.
1N COMPUTER SUPPORTED MODE WITH ELBOW DEMATED
REDUNDANT PATHS ORIVE ALL JOENTS.
REMAINING VEATFY WOTOR MOTION
1) AUTOBRAKES
(10 SAFE THE OMASO OMLINE INSTALLATION
SYSTEM) | meereeereseeeeiciieaooa.s
2) JETTISON {10
SECURE NONE
ORBITER).
OMRSD ONLINE TURNARCUND
IN SUNGLE MODE FUNCTION ALL JOINTS
VERFFY TACHOMETER SIGNATURE
PREPARED 8Y: MENG SUPERCEDING DAYE: NONE DATE: 1) JuL 91 CIL REV: O
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